I. Introduction
This paper examines the extent and sources of seasonality in household expenditure in Thailand. As in many developing countries, a large fraction of Thai households depend on highly seasonal agriculture for their incomes. The key question addressed in the paper is whether seasonality in the incomes of Thai households produces seasonal changes in consumption.
The inherent seasonality of agriculture has long been an issue of concern for those interested in the living standards, nutrition, and health of individuals in developing countries. For example, many articles on agricultural economies discuss problems of the "lean season," where this season is defined as the period before the harvest minant of observed seasonal consumption patterns in Thailand. The basic approach taken in this paper is to compare the seasonal consumption patterns of different groups of households that have quite different seasonal income flows. To the extent that seasonal preferences and prices are common across households, seasonal consumption patterns should be similar across households despite different seasonal income patterns. Conversely, if income seasonality is responsible for consumption seasonality, then households with different seasonal income patterns will display different consumption patterns. More specifically, household consumption should track household income across seasons.
The results of this paper do not support the idea that seasonal income variation is directly responsible for seasonal consumption variation. Although household consumption varies seasonally, it does not do so in a way that is clearly and consistently related to the timing of income receipts. These findings suggest that observed seasonal consumption patterns are the result of seasonal variations in prices or preferences, common to all households, rather than to an inability of households to use saving and dissaving to smooth consumption over the year.
The use of Thailand for the study has both advantages and disadvantages. The advantages include the facts that a very high fraction of its labor force is employed in agriculture (nearly 70 percent during the wet season), and the agricultural seasons are quite pronounced. The development of irrigation that could result in dry-season cropping has been slow in Thailand, and the size of the work force varies dramatically across seasons.5 Another more practical advantage is the existence of household survey data that can be used to address issues of consumption seasonality. The Thai Socio-economic Surveys (SES) from 1975/76, 1981, and 1986 (collected by the National Statistical Office) provide cross-sectional information on the household expenditure of approximately 12,000 households per year in the week or month before the interview. Although each household in the survey was interviewed only once, each cross-section contains households interviewed in each month of the survey year.
The disadvantage of using Thailand is that it is not an extremely poor country. Thailand had a per capita income of $850 in 1987 (World Bank 1989) and is listed by the World Bank in the lowermiddle-income division of its middle-income category. Although Thai farmers tend to be poorer than other groups within Thailand, they would still be considered wealthy relative to farmers in many African countries. A finding that income seasonality has little effect on consumption patterns in Thailand need not imply that this is the case in 5Barker and Herdt (1985) present more detailed information on Thai agriculture. all countries, especially those with poorer farmers and less developed financial markets.
Section II of the paper develops an empirical model of consumption in the presence of seasonal income fluctuations. The model is used to derive seasonal income and expenditure equations, estimates of which can be used to determine the effect of seasonal income fluctuations on consumption. Results are presented in Section III, and Section IV concludes with a discussion of some policy implications of these results.
II. Determinants of Seasonal Consumption Patterns

A. A Model of Seasonal Consumption Patterns
In this section, I develop a model of consumption in the presence of seasonal variation in incomes, prices, and preferences. The model is used to derive seasonal expenditure equations, estimates of which can be used to test whether or not seasonal income variation is responsible for seasonal expenditure variation. In order to focus attention on changes in saving and consumption across seasons, as opposed to changes in saving and consumption across longer time periods, I begin with a simple framework in which individuals know, with complete certainty, what their incomes will be in each season for all following years. I assume that income for any individual in each season is fixed over time, as are season-specific preferences and prices. This framework eliminates motivations for saving due to life cycle factors or to unexpected shocks to income. I consider below how extensions to a dynamic framework affect the empirical implications of the model. I start by describing what will be called a model of perfect smoothing. I assume that each individual faces no credit market constraints and can borrow and save at a constant seasonal interest rate r R -1 (each season is defined to be of equal length). I assume that there are two seasons. The model is easily extended to many seasons, and in the empirical work presented below a season is defined to equal 1 month. Each infinitely lived individual chooses seasonal consumption to maximize discounted additively separable utility subject to a standard budget constraint: where Cj is consumption of individual i in season j in year t, Pj represents the price of consumption in season j in all years, Wi is initial financial wealth, and p is a seasonal discount rate. The term o is a season-specific taste parameter, which is assumed (for now) to be identical across individuals, and Yj, is the income of individual i in season j. In contrast to standard permanent income models, Yji includes both labor income and income from nonfinancial assets (such as farm and self-employment income) earned in season j. There are two reasons for including profits from farming and self-employment in Yji: First, income from these nonfinancial assets is likely to be seasonal, so that the implicit interest rate earned on these assets varies within a given year. Second, it is not possible to quickly and costlessly adjust the size of these assets, so that unlike financial assets they cannot be easily used for seasonal consumption smoothing. If it is assumed that pR = 1, then the maximization problem will yield two season-specific consumption levels for each individual, C*0 and C*, that do not vary across years. To derive closed-form expressions for consumption in each season, I assume that utility has a constant relative risk aversion (CRRA) form with a risk aversion parameter of a, such that U'(Cji; ot) = atj(Cj1)-a. This assumption, together with the assumptions noted above, yields the following expressions for expenditure in each season: 
where X = (atlpol/aopl)-lia. In each of these equations, the term within brackets is the same and represents permanent income. Although income and wealth affect the level of consumption in each season, they do not affect how consumption is allocated across seasons: the percentage difference in expenditure in the two seasons is a function of only prices and preferences. These equations can also be used to calculate the seasonal pattern in liquid wealth holdings. It is straightforward to show that in this deterministic model, liquid wealth held for consumption-smoothing purposes follows a cyclical pattern, with each household beginning each year with the initial wealth level Wi.
Equations (2) The parameters IJ, which sum to one across seasons, reflect the relative utility weight given to consumption in each period, as well as relative prices in the two periods. As expected, high values of ax and low values of prices result in greater consumption in a given season. The perfect smoothing model described above implies that seasonal consumption patterns are unaffected by the timing of income flows. To extend the model to allow for an imperfect ability to smooth consumption across seasons, I follow Flavin (1981) and assume that actual expenditure Ej, in any season is a weighted average of income in that season and desired expenditure given a perfect ability to smooth: Ejj = E (I (-r) + YjiTr, j=O, 1,
where 0 ? Tr ? 1. This yields the following equation for expenditure in each period:
where Aji is the fraction of annual income earned by individual i in season j (so that Afi sums to one across seasons for any individual). As -r increases, the effects of preferences and prices (measured by 3j) receive less weight in determining seasonal expenditure, and seasonal incomes receive more weight. If Tr = 1, seasonal expenditure simply tracks seasonal income.6 It is useful, for the empirical work that follows, to modify equation (8). First, I redefine Yj to equal total annual income divided by the number of seasons (which, in the empirical work, is 12). Therefore, Y1 is the average monthly income level of person i. Similarly, A,, and 6 There is one special case in which wT is not a determinant of expenditure: if the timing of income flows happens to coincide perfectly with the timing of desired expenditure, such that Aji = IJ for all]j, then individuals will simply consume their incomes each season and save nothing, regardless of the value of wT.
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Pi are multiplied by the number of seasons, so that A4 now averages to one across seasons for any individual, as does p. Taking the logarithm of (8) and then taking a first-order Taylor expansion around = 1 and Ai-=1 yield the following log expenditure equation:7 ln(Ej1) = ln(Yi) + (1 -n) 3j + a Aji -1.
In equation (9), perfect smoothing (r = 0) implies that seasonal expenditure is determined only by annual income, preferences, and prices. Imperfect smoothing (-r > 0) implies that the timing of income flows (Aji) is also a determinant of seasonal expenditure.
B. Empirical Implementation
The purpose of the paper is to determine whether seasonal consumption patterns are affected by the timing of income flows. In the framework developed above, this entails estimating the size of the parameter -z in equation (9). Assume, for now, that seasonal preferences and prices are common across households. Then equation (9) could be estimated by regressing the log of monthly expenditure on Aji, controlling for the log of average monthly income (Y) and including month-specific intercepts to capture the effects of season-specific preferences and prices (1) on expenditure. Under the hypothesis of perfect smoothing, Aji will have no effect on expenditure. Ordinary least squares estimates of equation (9) are, however, likely to produce biased estimates of zr. A major problem is measurement error bias. The Thai SES collected information on expenditure on nondurable goods in the month before the survey, savings in the month before the survey, and income in the year before the survey.8 Income in the month before the survey (Yji) must be constructed by adding together monthly expenditure and savings; the income share Aji is then measured by dividing Yj-by average monthly income (reported annual income divided by 12). Therefore, measurement error in seasonal expenditure will be positively correlated with measurement error in Aji, and the estimates of -will be biased upward. This problem can be dealt with provided that one has at least one instru-7 An alternative to taking logarithms would have been to divide Eji by Yi and examine seasonal patterns in the fraction of total income spent in any month. However, this specification restricts the elasticity of monthly expenditure with respect to annual income to equal one. As discussed below, measured monthly expenditure excludes expenditure on large consumer durables and some other items, so the restriction that this elasticity equals one is unlikely to be valid in practice. The restriction is easily relaxed when the logarithmic specification is used.
8 Food expenditure was measured as the amount spent in the week before the survey and so was multiplied by 4.2. Expenditure on large items, such as cars, motorcycles, and major appliances, as well as a few small items such as occupational dues and insurance fees, was measured as the amount spent in the year before the survey and is excluded from measures of monthly expenditure. Without actual data on regional prices in different time periods, the problem of correlation of prices with Zi can be controlled for with a fixed-effects procedure. Specifically, seasonal income share and expenditure equations are estimated that take out fixed effects for each region/year/season. If all households in the same region face identical prices at any one time, the fixed effects will absorb the effects of region-and time-specific prices on expenditure. The parameters Ay will measure differences in expenditure in season j between households with Z, = 1 and Z, = 0 given regional prices in seasonj. Using a fixed-effects procedure may also help eliminate bias in estimates of the yf's due to heterogeneity in preferences, if differences in preferences are region-specific. However, if season-specific preferences vary across households with different values of Zi within the same region and time period, estimates of the yf's will tend to differ across months even if a perfect smoothing model is correct.
Another potential problem concerns the effects of unanticipated income changes on consumption. The model developed in subsection A is deterministic: seasonal income is assumed to be constant in all years. In reality, households have income that varies from month to month in a stochastic fashion. It is also quite likely that the variance of income differs across seasons for some households. For example, the growing season income of farm households may have both a low expected value and a low variance, whereas harvest season income may have a high expected value and a high variance.
The presence of stochastic income introduces two potential complications to the model, both of which could lead to an incorrect rejection of the perfect smoothing hypothesis. First, consumption in any season will respond to unanticipated movements in income, since they represent changes in wealth.9 Even under perfect smoothing, differences in consumption across seasons will reflect the effects of unanticipated income shocks. This may pose a problem for the estimates of yf if households with the same value of Z-experience a common shock to income in a given month. For instance, suppose that Zi measures farm status. An unanticipated decline in the price of rice in a given month would produce income and consumption declines for all rice farmers. Estimates of the parameters 4y will reflect the effects on consumption of unanticipated income changes common to all farm households and will differ from zero even under perfect smoothing. Furthermore, estimates of ar will be biased upward.'0 The problem will be ameliorated by the fact that three cross sections of data, spanning a 10-year period, are used for the analysis. It is unlikely that a common income shock in a specific month will be repeated in each of the three survey years. However, even with three cross sections of data, it is possible that a large shock to monthly income in one of the survey years could produce a nonzero estimate of Z.
A second problem concerns the potential effects of precautionary motives for saving (i.e., "prudence") on seasonal consumption patterns. A great deal of recent literature stresses the point that with prudence, generated by convex marginal utility, consumption will be affected by the variance of future income. In general, greater uncertainty about the future results in lower current consumption and higher average consumption growth. Since the CRRA utility function used in this paper implies prudence, it is useful to consider whether prudence can produce consumption seasonality even in the absence of credit constraints and seasonal variation in prices and preferences.
None of the literature on precautionary saving addresses the issue of seasonality. However, it seems likely that if the variance of income affects consumption, seasonal patterns in the variance of income may produce seasonal patterns in consumption. Although it is not possible 9 The consumption of individuals may also respond to new information about what future incomes are likely to be. For example, poor rainfall in the growing season could provoke reductions in the consumption of farm households, even before the low harvest is realized. 10 The sensitivity of consumption to unanticipated income changes depends on the form of the utility function and the stochastic process that governs income. In the simplest case of quadratic utility, consumption changes by the annuity value of revision in lifetime wealth. In the case of CRRA utility functions (used in this paper), the propensity to consume out of income shocks depends on both the variability of income and the level of wealth. Although closed-form solutions for consumption functions cannot generally be derived in this case, simulations by Zeldes (1989) indicate that the propensity to consume out of income shocks increases as income uncertainty rises and as wealth falls. Since both wealth and the variability of income are likely to vary across households with different values of Zi, it is possible that the consumption of different types of households will respond differently to income shocks. to derive analytic results for the CRRA utility functions used in this paper, the Appendix illustrates that for the case of a constant absolute risk aversion utility function and normally distributed seasonal income, seasonal consumption will "track" the variance in seasonal income. Specifically, the average increase in consumption between a low-variance season and a high-variance season will exceed the average increase in consumption between a high-variance and a lowvariance season. For example, if the harvest season income of farm households is more variable than the growing season income, the average increase in consumption from the growing season to the harvest season will be larger than the average increase in consumption from the harvest season to the following growing season. Intuitively, farm households may consume relatively less during the growing season, not because current income is low, but rather because the income households expect to receive at harvest is quite uncertain. Since Zi may be correlated with seasonal patterns in the variance of income, precautionary motives for saving could produce differences in seasonal consumption patterns across different groups of households, leading to a rejection of the perfect smoothing model. In general, a rejection of perfect smoothing could indicate either that credit constraints prevent households from smoothing consumption or that prudent households choose not to fully smooth consumption. It is not obvious how the available data could be used to distinguish between these two potential sources of failure of the perfect smoothing model.
C. Choice of Z
The variable Zi must consist of a household characteristic that determines the timing of income receipts and is uncorrelated with measurement error in seasonal expenditure and preferences. Data from the SES as well as data from other sources suggest several possible candidates for Zi, including whether a household is rural or urban, whether or not it engages in farming, and (if it engages in farming) whether it has access to dry-season irrigation. The approach I take is to estimate several versions of the model, each of which uses a different definition of Zi and a different sample."1 First, I select a sample of both rural and urban households and let Zi reflect whether the household is rural or urban. Data from the NOTE.-%W is the fraction of people who indicated that they worked in the week before the survey. %E is the fraction of workers who worked as employees. %F is the fraction of workers who worked on their own or their family's farm. The omitted category (of those who worked) was self-employed in nonagricultural enterprises. These fractions were calculated using the responses from all adults aged 18-64 in all households in the relevant group. Households in the southern region, households not economically active, and households engaged in forestry and fishing were excluded. All the samples discussed above exclude households from the southern peninsula of Thailand. The reason is that the south has different agronomic conditions resulting in seasonal income flows that differ from those of the rest of the country. In terms of equation (10), the parameters AJ can be expected to differ for southern and nonsouthern farmers. However, the difference in the timing of income flows between southern and nonsouthern households can be exploited to yield additional evidence on the smoothing model. I select a sample of farm households for the whole kingdom and let Z, reflect southern status. A finding that expenditure patterns are similar across southern and nonsouthern farmers (despite different seasonal income patterns) would support a perfect smoothing model. It should be kept in mind, however, that preferences in the south could be different from those of the rest of the kingdom; prices could also differ. A finding of different seasonal expenditure patterns in the south could be due to factors other than income seasonality. Since, for this sample, Zi is chosen according to geographical location, fixed-effects estimates cannot be used to control for this potential problem.
III. Data and Results
A. Data and Sample Definitions
The general sample used for the analysis consisted of economically active (i.e., not retired) households that did not engage in forestry or fishing. Those engaged in forestry and fishing were excluded since it is not clear whether they should be classified as farm or nonfarm households. The final sample, after the exclusion of households with missing values for any relevant variables, consisted of 27,963 households, with close to one-twelfth of the households interviewed in any given month.
Monthly expenditure is measured as the sum of expenditure on all goods in the month before the survey excluding the purchases of vehicles and major household equipment and expenditure for education, major ceremonies, legal fees, insurance, charity, and occupational dues. These excluded items account for only a small fraction of the total expenditure for the average Thai household. Respondents were asked to assess the value of home-produced goods consumed in the month before the survey, and these are included in expenditure. All money variables are expressed in 1980 baht; a month-specific consumer price index obtained from the International Financial Statistics data tape was used for deflation.
The monthly income share Aji is constructed as the sum of monthly expenditure and monthly savings, divided by average monthly income (reported annual income divided by 12). Monthly savings is based on a set of questions on changes in the value of assets in the month before the survey. Savings includes changes in financial assets; changes in gold, jewelry, and other valuables; and changes in land. The savings measure is likely to be quite imprecise. First, it is not clear whether the savings measure includes changes in all assets, especially those of importance to rural households. Although individuals were asked to provide measures of changes in "business investments" and "other assets," it is unclear whether such things as changes in grain stocks or inventories of livestock would typically have been included under these categories. Second, the savings measure implies that household savings rates are negative, on average, with farm households having the largest negative averages. It appears that households overstate declines in assets or understate increases in assets. Underreporting of savings is a quite standard phenomenon in household income and expenditure surveys (see Visaria 1980) , and as long as the extent of underreporting is the same across survey months, this type of measurement error should not adversely affect the estimates presented here. '5 The fact that monthly expenditure is only a subset of total monthly expenditure has several implications for the empirical work below. First, the omission of consumer durables from expenditure implies that the elasticity of measured monthly expenditure with respect to annual income will be less than one (as implied by eq. [9]). Also, the omission of these items suggests that household-specific factors affecting the demand for nondurables relative to durables should enter into the expenditure equation. I include in equation (9) . lb) are not fully consistent with a story in which seasonal expenditure tracks seasonal income. Although rural expenditure does decline through the summer months (as well as rural income), rural expenditure increases from January through March, a time during which incomes are declining. The fixed-effects estimates for the rural/urban sample, shown in table 4, yield almost identical results and indicate that differences in regional prices or preferences are not driving the expenditure differences.
The results for the nonfarm/farm sample, shown in panel B of table 3, are supportive of a perfect smoothing hypothesis. These results, graphed in figure 2, show that farm households have high incomes in December through February (with a spike in January) and low summertime income. Rural nonfarm households have seasonal income patterns that are similar to those for farm households: there are few households in rural Thailand that do no farming. However, the seasonal income patterns for nonfarm households are much flatter across months. The hypothesis that there are no seasonal effects in income for nonfarm households cannot be rejected (test 1), and income patterns for the two groups differ significantly.
Although income patterns are different for farm and nonfarm households, seasonal expenditure patterns are the same. The strong hypothesis that the differences in monthly expenditure across the two groups are jointly insignificant cannot be rejected (test 3). Furthermore, in no single month is the difference in expenditure between the two groups significant. This is true for the estimates both with and without fixed effects (tables 3 and 4). There is no way to determine whether differences in expenditure patterns across these two groups are due to differences in preferences or prices. The fact that the southern peninsula of Thailand is geographically isolated from the rest of the kingdom and has a somewhat different ethnic composition implies that differences in preferences or prices could be important. The reduced-form estimates, discussed above, provide mixed support for a perfect smoothing model. Within rural areas of Thailand, excluding the southern peninsula, seasonal expenditure patterns are similar across households despite differences in seasonal income patterns.17 However, there is some evidence of imperfect smoothing, especially across urban and rural households, as well as southern and nonsouthern regions. The structural estimates, discussed below, provide more direct evidence on the extent to which consumption is smoothed across seasons. Table 5 presents instrumental variables estimates of the smoothing parameter ar from the structural expenditure equation (9). Instruments for the share of income in the month before the survey (Aji) consist of 12 month X Z interactions. Two variations of the model were estimated. In the first, the dummy variable Zi was not included in the expenditure equation. In the second, the intercept of the ex-17 The expenditure equations in table 3 were reestimated with the addition of a variable reflecting whether or not the household fell below the poverty line (according to reported annual income) and interactions of the poverty variable with the month effects and month/Z interactions. These results, which are not reported, indicate that the scale of annual income has little to do with seasonal expenditure patterns. Within each sample, households below the poverty line show seasonal expenditure patterns that are no different from those of households above the poverty line. These results must be treated cautiously since the large number of interactions produced small numbers of households in some categories. I also compared the expenditure patterns of farm owners and farm renters, on the theory that renters might be more likely to face borrowing constraints (because of lack of collateral). If this was the case, the expenditure of renters would track income more closely than the expenditure of owners. However, the hypothesis that expenditure patterns of owners and renters are identical could not be rejected. The other two samples yield less clear-cut results. For example, for the sample of urban and rural households, ar is estimated to be close to .5 for the first model but drops to -.096 when the intercept in the expenditure equation is allowed to vary across urban and rural households. Taken at face value, these results indicate that seasonal spending patterns are negatively correlated with seasonal income flows. Given that the overidentifying restrictions do not pass, however, it might be more sensible to conclude that there are differences in the seasonal expenditure patterns of rural and urban households that have little to do with income seasonality and are more likely the result of differences in preferences. In other words, the identifying assumptions of the model (orthogonality of seasonal preferences with Zi) may not be valid for the rural/urban sample. The southern/nonsouthern sample yields estimates of ar that are small and not significantly different from zero. But the rejection of the overidentifying restrictions calls into question the validity of the model for this sample as well.
C. Estimates of Structural Expenditure Equations
IV. Summary and Conclusions
Although seasonal consumption patterns have been documented in many countries, few studies have attempted to uncover the source of consumption seasonality. There are several possible sources: seasonal consumption patterns may be driven by changes in incomes, preferences, or prices over the course of the year. The research presented in this paper has attempted to isolate the effect of income seasonality on consumption from that of prices and preferences.
The results of this paper favor the view that, within rural Thailand, the timing of income flows has little to do with the timing of expenditure across seasons. Nonsouthern farm and nonfarm households and single-and double-cropping farm households have very similar expenditure patterns but different income patterns. Urban and rural households and southern and nonsouthern farm households have income and expenditure patterns that differ from each other, but there is little evidence of expenditure tracking income for each group. These findings support the idea that seasonal variation in prices or preferences, rather than income flows, is the key determinant of consumption seasonality.
On the basis of these results, it is not clear that policy intervention is required in the area of seasonal consumption smoothing, especially if seasonal variation in preferences is the source of the observed seasonal expenditure patterns. Unfortunately, without data on seasonal and regional prices, it is not possible to disentangle the effects of prices and preferences on seasonal consumption. Furthermore, it should be kept in mind that, for some people and some villages, income seasonality may cause consumption seasonality. The discussion of village-level financial markets in northern Thailand in Townsend (199la) indicates great diversity in village credit markets: some villages surveyed ran rice banks that could be used for seasonal smoothing purposes, whereas others did not. Data on village-level financial institutions, combined with data on seasonal income and expenditure, would be useful for identifying the role that credit markets play in seasonal consumption smoothing. Two points should be noted. First, the standard permanent income model (with quadratic utility) does not yield this result because in this case the variance of income has no effect on consumption. Second, the result that prudence causes consumption to track the variance in seasonal income is not general but rests on the specific assumptions made about the form of the utility function and the distribution functions for income.
